In Japan, the Industrial Safety and Health Law and its related regulations were amended in 1996 regarding the professional position of occupational physicians, hearing of general health examination (GHE) results from a physician, occupational action after performing GHE and so on. The amendment was initiated because the prevalence of workers with abnormal findings in GHE has been increasing. In 1999, it reached 42.9% 1) . In the amendment, it was also provided to oblige employers to notify all employees of their individual general health examination results, regardless of the presence of abnormal findings or not.
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The benefit of GHE for workers is determined by how effectively GHE results are utilized. Therefore, whether workers pay careful attention to their GHE result reports or not is very important. A worker who ignores his GHE results and does not use them to maintain health may fail to notice a sign of a disease even after the GHE. In that case, the effectiveness of GHE will be reduced, but there are few reports on how workers follow the instructions and/or advice in their GHE results or how GHE results are used for their health maintenance. In the present study we examined the characteristics of attitudes toward reports on GHE results in order to learn what kind of occupational health services should be offered for practical use of the GHE result reports.
Subjects and Methods
The investigation was conducted in a pulp and paper factory, located in the western part of Japan. From January to May 1999, GHEs were performed for almost 760 workers engaged in work in which they were exposed to hazardous factors in the factory simultaneously with specific medical examinations. Items covered in the GHE without distinction of age were as follows: medical and work history, subjective and objective symptoms, height, weight, eyesight, hearing, thoracic X-ray examination, blood pressure, anemia, liver function, lipid level in blood, urinalysis and electrocardiogram.
The reports on the GHE results were prepared by an occupational physician employed at the factory and sent back to individual workers through the company's mailing system. The report form was improved from 1999 in order to give a better understanding of the laboratory data of the GHE, i.e. adding trend graphs for laboratory data, and expanding the space for physician's comments. We expected, through the use of the improved report form, that employees would understand more precisely what they should do for their health. All reports contained physician's comments for the worker regardless of the presence of abnormal findings. It took approximately two weeks for workers to receive the reports after GHEs were undergone.
At the specific medical examination performed in the autumn of 1999, questionnaires that asked workers about their attitudes toward the reports on the last GHE result were distributed individually to 753 employees (745 males, 8 females) who underwent the last specific medical examination and were collected on the same day. The questionnaire consisted of two questions: 1) Have you read the instructions or advice in your report on the last GHE results? 2) Have you noticed that the report form has been changed? Seven hundred and twenty-eight male workers who answered validly were selected (response rate: 97.7%) and classified into three groups according to their answers. The eight female workers were excluded to prevent bias of sex. The first group (group 1) was composed of workers who answered "yes" to questions 1 and 2. The second group (group 2) was composed of workers who answered "yes" to question 1 and "no" to question 2. The third group (group 3) was composed of workers who answered "no" to question 1. We distinguished group 1 from group 2, despite the same answer "yes" to question 1, because we considered that there was a difference between the two groups in views on health. We presumed that workers in group 1 who noticed the change in the report form looked over the report more carefully than workers in group 2. Similarly, workers in group 2 might have read the report more carefully than workers in group 3. Then we considered that different attitudes to the reports on the GHE results might reflect different views on health, namely that workers in group 1 were more careful about their health than workers in group 2 and workers in group 2 were more careful than workers in group 3. The proportions of the three groups were compared according to age, judgement of GHE findings and work-styles to investigate the characteristics of workers who had different attitudes toward the GHE results. Chi-square tests were performed in order to determine statistical significance. The statistical significance is considered to be p<0.05.
Results
The number of workers belonging to each group were 384 workers (aged 45.0 ± 10.6 yr; mean ± SD) in group 1, 265 workers (44.8 ± 10.4 yr) in group 2 and 79 workers (43.1 ± 10.9 yr) in group 3, respectively. All the subjects were classified by age: 17.7% (n=129) were in their 20s, 8.7% (n=63) were in their 30s, 32.1% (n=234) were in their 40s, and 41.5% (n=302) were in their 50s. Table 1 shows the distribution of workers in each group according to age, GHE finding judgements and work-styles. In each age group the percentage of group 3 was low and the proportion of group 1 was higher than that of group 2. There was no significance in the three group proportions by age (χ 2 =7.6). Among workers who "need to receive treatment" the proportion of group 3 workers was high (20.8%) compared with the other findings for group 3 workers. There was a significant difference in the proportions of the three groups between "need to undergo further examination" and "need to receive treatment", "under medical treatment" and "need to receive treatment", respectively (p<0.05). The diseases or the suspected diseases pointed out in the reports were, in order of frequency, hyperlipidemia, hypertension, liver dysfunction and others.
The percentage of group 1 workers on daywork and shiftwork was 70.9% (n=73) and 49.8% (n=311), respectively. The difference in the proportions of the three groups between daywork and shiftwork was significant (p<0.01). Although there was no significance in the average age (day workers; 43.4 ± 11.0, shift workers; 44.9 ± 10.5), there was a significant difference in the age proportion between day and shiftwork (p<0.01). Difference in the proportion of GHE finding judgement between day and shiftwork was not significant.
Discussion
The present study found that the workers with "need to receive treatment" and shift workers did not read their GHE results carefully. Although the difference in the percentage of group 3 workers regarding each item of GHE finding judgement was not significant, the highest rate of group 3 workers in "need to receive treatment" (20.8%; n=5) is worthy of note. There was a characteristic common to the five workers. They were given the same GHE findings for several years and ignored them every year. From our results it was seen that these workers should follow the instructions and/or advice of their GHE: general health examination. *: p<0.05 (significant difference between the proportion of the three groups in "need to undergo close examination" and "need to receive treatment"). #: p<0.05 (significant difference between the proportion of the three groups in "under medical treatment" and "need to receive treatment"). **: p<0.01 (significant difference in the proportion of the three groups according to workstyles). Definition: Group 1. Workers who read the reports on GHE results and noticed a change in the report form. Group 2. Workers who read the reports on GHE results and did not notice a change in the report form. Group 3. Workers who did not read the reports on GHE results.
reports on GHE results closely and put them to practical use (i.e. receiving treatment) in order to maintain their health. But if the workers with "need to receive treatment" did not receive medical treatment, the occupational heath staff and physicians should advise them to seek consultation. This result also suggests that workers who need medical treatment may not take an interest in their health because of a kind of escape mechanism, by which they unconsciously avoid inconvenient advice. We cannot clarify this point from our present study, but plan to do further research in the near future.
As to the relation between the attitude toward reports on GHE results and workstyles, we considered that day workers were more careful of their GHE results than shift workers. Although factors including age, habituation of physical exercise and the proportions of GHE findings were compared, there was no significance between the different workstyles except age. It was seen in this factory that the rate of senior workers in shiftwork was higher than in daywork (shift workers: 33.0% in their 40s and 42.7% in their 50s, day workers: 27.2% in their 40s and 34.0% in their 50s). But this result was considered to not be related to attitudes toward GHE reports for the different workstyles because there was no significance in the attitudes of the three group proportions by age. It has been reported that shift workers had higher levels of serum total cholesterol and a tendency to central obesity 2) . It has also been reported that the relative risk of hypertension was higher among shift workers than among day workers 3) . Careless management of health may induce a high rate of health damage in shift-workers.
Occupational health staff and physicians are expected to prevent occupational diseases and to promote workers' health, of which GHEs are performed as a part 4) . From our study, it became clear that 10.9% (group 3, n=79) of workers who underwent a GHE ignored the reports on GHE results and 36.4% (group 2, n=265) of workers did not look them over carefully. It therefore becomes important for occupational health staff and physicians to help workers understand the importance of putting GHE result reports into practice. It was also considered that occupational health staff and physicians should determine how to educate workers on independent practical use of the reports. Further study should develop better ways to use GHE result reports for maintenance of workers' health.
As to age, we found no significant difference in the proportions of the three groups, but this result does not mean that we need not consider of age concerning attitudes toward GHE result reports. We consider that occupational health staff had better give young workers advice on how to utilize their GHE result reports for the following reasons. 1) Younger workers have few opportunities to learn of any abnormal findings in their GHE since most of the items in the GHE are associated with the screening of lifestyle-related diseases. 2) There is the possibility that any change in the range judged as "normal" (e.g. increase in body weight) may affect their health. 3) Younger workers have less anxiety about their health than older workers.
In summary, our study indicated that there was a relation between poor attitudes toward reports on GHE results and workers with "need to receive treatment" and shift workers. We, health care staff in industry, must educate such workers to follow GHE result reports more carefully and to apply them to their daily lives.
